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lines 5 to 16, in lower left column, on page 1 (-329-) 
2 . Claims 

(1) A polymer membrane retaining a semiconductor powder. 

(2) The semiconductor-immobilized membrane according to 
claim 1, wherein the semiconductor is an oxide or sulfide 
semiconductor such as titanium dioxide, strontium titanate, 
cadmium sulfide, tungsten oxide, and the like. 

(3) The semiconductor-immobilized membrane according to 
claim 1, wherein the polymer membrane is a polysulfone, 
cellulose acetate, or a poly(vinyl alcohol). 

(4) The semiconductor-immobilized membrane according to 
claim 1, wherein the polymer membrane is porosity in order 
to increase a contact between a catalyst and a solution, 
lines 1 to 7, in lower right column, on page 1 (-329-) 
[Prior Art] 

Originally/ a semiconductor catalyst was developed 
for the purpose of producing hydrogen by decomposing water. 
However, after that, a variety of application was tried. 
For example, organic synthesis such as oxidation of 
organic compounds or hydrogenation of unsaturated 
compounds, or wastewater treatment such as decomposition 
of slightly decomposable organic compounds in wastewater, 
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and removal of metal ions, were practiced. 

lines 11 to 17 , in upper right column, on page 2 (-330-) 

As a polymer to be used for the porous membrane of 
the present invention, a polysulfone, a poly(vinyl 
alcohol), cellulose acetate, and the like are preferable. 
These are dissolved in a proper solvent, then poly(vinyl 
pyrrolidone) is added to the solvent, and mixed. 

Further, a powder of a semiconductor is mixed with 
the obtained solution to obtain a membrane production 
solution. After the membrane production solution is cast, 
the solution is gelated by a proper method, is washed with 
water, and is dried. 

from line 17 in lower left, to line 11 in lower right, in 
page 2 (-330-) 
Example 1 

20 g of a polysulfone (PS), 10 g of poly(vinyl 
pyrrolidone) (PVP), and 70 ml of N-methylpyrrolidone (NMP) 
were added to Erlenmeyer flask equipped with a plug the 
polymers were dissolved completely, then a fine powder of 
titanium dioxide (Ti0 2 ) in amount equivalent to 50% of PS 
was added thereto, and was sufficiently stirred to obtain 
a uniformed membrane production solution. The membrane 
production solution was poured in a hopper, having a slit 
of 150 jum, which is installed on a glass plate, then the 
membrane production solution was cast in the thickness of 



about 150 on the glass plate at 3 cm/sec. The obtained 

cast film was immediately immersed in a tank, wherein cold 
water was poured, to gelate. The film taken out the tank 
was immersed for about 20 hours in flowing water to wash 
out the remaining solvent. 

The above-described steps provided a porous film 
with which the Ti0 2 powder is intermingled. 
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(54) PHOTOCATALYST-IMMOBIUZED MEMBRANE 

(57)Abstract 

PURPOSE: To obtain a photocatalyst-immobilized membrane having photocatalytic function and usable in a fluid system, 
by immobilizing semiconductor powder to a porous polymer membrane. 

CONSTITUTION: Powder of a semiconductor (e.g., oxide, etc., such as titanium dioxide or cadmium sulfide) is immobilized 
to a porous polymer membrane (e.g., polysulfone, cellulose acetate or polyvinyl alcohol) to obtain the objective membrane. 
The ratio of the semiconductor to the polymer in the membrane is preferably 30W2OOwL%. 
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OR \ W N P OLYPROPYLEN ETl L M 

1-135840 (A) (-13) 29.5.1989 (19) JP 

Appl. No. 62-291683 (22) 20.1 1.1987 
CHISSO CORP (72) YOICHI KUGIMIYA(l) 
Int CP. C08J5 18,B29C55/02//B29K23:00,B29L7:00 



PURPOSE: To obtain the above transparent film having excellent antiblocking 
property, by compounding a specific amount of a specific silicone resin powder 
having spherical shape to a PP resin and drawing the film produced from the 
mixture. 

CONSTITUTION: A composition produced by compounding (A) lOOpts.wt. of a 
PP resin with (B) 0.01 -5pts.wt. of an infusible spherical silicone resin powder 
having an average particle diameter of ^10//m (preferably a polyalkylsiloxane 
having an average particle diameter of £5/*m, a bulk specific gravity of ^0.5 
and a decomposition temperature of ^300°C) is drawn in at least one direction 
to obtain the objective film. The polyalkylsiloxane is preferably a truly spherical 
potymethylsesquioxane having a sphericity of 1.0-1.25. The most preferable 
examples of the PP resin are crystalline propylene-butene-1 copolymer, etc., 
containing 0.5-20wt.% of butene-1 component. 



(54) PREPREG MATERIAL FOR MOLDED ARTICLE 

(11) 1-135841 (A) (43) 29.5.1989 (19) JP 

(21) Appl. No. 62-291891 (22) 20.11.1987 

(71) UBE IND LTD (72) SHINJI YAMAMOTO(2) 

(51) Int. CI 4 . C08J5/24,B32B27/04,B32B27/08,B32B27/12,B32B27/38 

PURPOSE: To provide the above prepreg material containing polyimide films 
as one or more interleaf layers placed in parallel in a state essentially free 
from superposition of the films in the same layer, and enabling the production 
of a laminated composite material having high toughness and complicated shape. 

CONSTITUTION: The objective prepreg material contains polyimide film tapes 
(preferably a tape having a width of l-10mm, treated by corona discharge 
treatment and/or matte processing and having a tensile elongation at break 
of ^90% at room temperature) as one or more interleaf layers placed in parallel 
in a state essentially free from superposition of the films in the same layer. 
The polyimide film tapes are preferably oriented in one direction in the same 
layer. The thickness of the polyimide film tape is most preferably 7~-30/*m. 



(54) PHOTOC AT ALYST-IM MOBILIZED MEMBRANE 
(11) 1-135842 (A) (43) 29.5.1989 (19) JP 

(21) Appl. No. 62-294907 (22) 21.11.1987 

(71) AGENCY OF IND SCIENCE & TECHNOL (72) TERUAKI HISANAGA(3) 
(51) Int. CP. C08J9'28,B01J31/06,B01J35/02,C08J5/18,C08K3/00 I C08K3/22,C08K3/30, 
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PU RPOSE: To obtain a photocatalyst-immobilized membrane having photocatalytic 
function and usable in a fluid system, by immobilizing semiconductor powder 
to a porous polymer membrane. 

CONSTITUTION: Powder of a semiconductor (e.g., oxide, etc., such as titanium 
dioxide or cadmium sulfide) is immobilized to a porous polymer membrane 
(e.g., polysulfone, cellulose acetate or polyvinyl alcohol) to obtain the objective 
membrane. The ratio of the semiconductor to the polymer in the membrane 
is preferably 3<'-~2()0wt.%. 
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(57) ADstract: 



PURPOSE: To enhance the utilization ratio of ultraviolet 
rays to be emitted and catalytic activity, to suppress 
the change of a catalyst particle size and to omit the 
filtering process of a photocatalyst after reaction by 
using a composite material obtained by bonding a fine 
oxide semiconductor powder to a perfluorosulfonic acid 
type ion exchange membrane under pressure. 

CONSTITUTION: A fine oxide semiconductor powder 
1(e.g; fine titanium dioxide powder) is bonded to a 
perfluorosulfonic acid type ion exchange membrane 2 
under pressure to constitute a composite material. By 
the use of this composite material, a catalyst particle 
size is not changed during reaction and optical fixing 
reaction can be repeated with good reproducibility. 
Since the catalyst is not dispersed in a soln., a soln. 
filtering process after the completion of reaction can 
be omitted. Since this composite material is rich in 
flexibility and strong against impact force, it can be 
also adapted to a cylindrical reactor in addition to a 
flat plate-shaped reactor. Further, since a reaction 
field is locally held to low pH from the aspect of the 
properties of the ion exchange membrane, the pH 
adjustment of the soln. is unnecessary and reaction is 




